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ABSTRACT

Renewed interest in psychedelic substances in the 21°" century has seen the exploration of
psychedelic treatments for various psychiatric disorders including substance use disorder (SUD).
This review aimed to assess the effectiveness of psychedelic treatments for people with SUD and
those falling below diagnostic thresholds (i.e. substance misuse). We systematically searched 11
databases, trial registries, and psychedelic organization websites for empirical studies examining
adults undergoing psychedelic treatment for SUD or substance misuse, published in the English
language, between 2000 and 2021. Seven studies investigating treatment using psilocybin, ibo-
gaine, and ayahuasca, alone or adjunct with psychotherapy reported across 10 papers were
included. Measures of abstinence, substance use, psychological and psychosocial outcomes, crav-
ing, and withdrawal reported positive results, however, this data was scarce among studies
examining a wide range of addictions including opioid, nicotine, alcohol, cocaine and unspecified
substance. The qualitative synthesis from three studies described subjective experience of psy-
chedelic-assisted treatments enhanced self-awareness, insight, and confidence. At present, there is
no sufficient research evidence to suggest effectiveness of any of the psychedelics on any specific
substance use disorder or substance misuse. Further research using rigorous effectiveness evalua-
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tion methods with larger sample sizes and longer-term follow-up is required.

Introduction

Individuals living with substance use disorder (SUD)
are at an increased risk of developing adverse physical
health outcomes such as cardiovascular and hepatic
diseases, blood-borne infections, and greater mortality
than the general population (Degenhardt et al. 2018).
They often also have comorbid mental illnesses such as
anxiety and mood-related disorders (Maremmani et al.
2017). Poor health outcomes subsequently impair their
ability to function in society and can result in a reduced
quality of life and premature death (Chesney, Goodwin,
and Fazel 2014; Pasareanu et al. 2015).

Current treatments for SUD include pharmacological
maintenance therapies such as methadone and bupre-
norphine, however, these carry the risks of abuse,
dependency, overdose, and physical side effects such as
nausea, respiratory depression, and withdrawal
(Whelan and Remski 2012). Psychotherapy for SUD
and substance misuse include cognitive behavioral ther-
apy (CBT) and motivational interviewing, however,
these are associated with high relapse rates when imple-
mented alone (Lappan, Brown, and Hendricks 2020;
(2012)). The treatment approaches for this debilitating

condition remained static for the past half-century,
despite the low success rates (Pisano et al. 2017).
Psychedelic drugs are a class of psychoactive sub-
stances that can induce alterations of conscious states,
as well as a variety of biological, cognitive, and emo-
tional effects (Taylor 1971). Such effects gained interest
for their therapeutic action, when administered within
a therapeutic context (di Leo 1975). The reemergence of
psychedelic medicine has once again sparked the ques-
tion of its utility for treating mental disorders, including
mood, anxiety, and substance-use disorders (dos Santos
et al. 2018). In the recent decade, there have been a few
literature reviews examining psychedelic treatments for
SUD (DiVito and Leger 2020; dos Santos et al. 2018;
Winkelman 2014). These reviews suggest that psyche-
delics such as psilocybin, lysergic acid diethylamide
(LSD), ibogaine, and ayahuasca have qualitative evi-
dence of potential effectiveness and usefulness in sub-
stance misuse treatment, hence could offer a novel
alternative to existing treatments. There are also com-
plex differences between various psychedelics and treat-
ment approaches using psychedelics as mono- or
adjunct therapy (most commonly with psychotherapy),
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as well as the different SUDs under treatment (DiVito
and Leger 2020; dos Santos et al. 2018).

Of all psychedelic drugs, psilocybin reportedly has
the most favorable safety profile and has demonstrated
low physiological toxicity, non-addictive effects, and no
associated persisting adverse effects during or after use
(Lowe et al. 2021). Psilocybin is a psychoactive alkaloid
contained in over 100 species of hallucinogenic mush-
rooms (De Veen et al. 2017). Once ingested, psilocybin
is metabolized to psilocin, which exerts its effect on
5-HT2A and other serotonin receptors, and these med-
iate the hallucinogenic, anti-depressant, and anti-
anxiety effects (Lowe et al. 2021; Mertens et al. 2020).

LSD is a semisynthetic serotonergic substance whose
defining psychoactive properties (i.e. antidepressant and
anxiolytic effects) are thought to be mediated primarily
through serotonin type 2A receptor agonism (Dos
Santos et al. 2016). Acute LSD ingestion produces an
altered state of consciousness characterized by simula-
tion of affect, introspection, and perceptual changes
(Passie et al. 2008). The safety of LSD has been docu-
mented extensively and has not been found to produce
physiological toxicity nor any reports of death from
overdose (Garcia-Romeu, Kersgaard, and Addy 2016).

Ibogaine is a psychoactive indole alkaloid found in
the African rainforest shrub Tabernanthe iboga root
bark (Cloutier-Gill et al. 2016) which has affinity for
a range of neurotransmitter systems (Maciulaitis et al.
2008). Noribogaine, the active metabolite in ibogaine,
exhibits similar receptor characteristics, however, has
a high affinity for mu and kappa opioid receptors. Its
complex receptor profile, in addition to its relatively
long half-life, contributes to its effects in improving
opioid withdrawal symptoms and decreasing opioid
craving (Malcolm, Polanco, and Barsuglia 2018).
Previous research on ibogaine for opioid detoxification
reported positive effects in individuals’ ability to cope
with stress, and subjective feelings of inner peace, joy,
and heightened spiritual awareness (Davis et al. 2018).
However, Ibogaine has been banned in some countries
due to safety concerns related to its cardiac effects
(Cloutier-Gill et al. 2016).

Ayahuasca is a traditional Amazonian psychedelic
plant compound consisting of a mixture of the vine
Banisteriopsis caapi and the bush Psychotria viridis,
which contain beta-carboline alkaloids and the halluci-
nogen N,N-dimethyltryptamine (DMT), respectively
(dos Santos 2013). The beta-carboline alkaloids found
in B. caapi make the DMT from P. Viridis. orally avail-
able (Winkelman 2014), which affects serotonin recep-
tors and produces hallucinogenic effects. Acute
ayahuasca ingestion induces a transient-modified state
of awareness characterized by introspection, visions,

and emotional memories (Soler et al. 2016) which may
facilitate an enhanced sense of self-acceptance and self-
awareness leading to resolved emotional trauma
(Argento et al. 2019).

The current review aimed to systematically investi-
gate contemporary studies on the clinical use of psyche-
delic substances as an independent treatment or adjunct
with psychotherapy, for the treatment of SUD and sub-
stance misuse. Further objectives included: 1. To assess
if psychedelic substances are effective for SUDs (current
diagnosis), and treatment resistant SUD (history of
unsuccessfully treated SUD); 2. To describe service
users’ perspectives of psychedelic treatment; and; 3. To
identify the strengths and barriers to the clinical imple-
mentation of psychedelic treatments.

Methods

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (Page et al. 2021). We used the PICO (popu-
lation, intervention, comparator, and outcome) frame-
work to formulate the research question and its scope.
The “population” of interest included adults aged 18-65
years old with either a diagnosis of SUD as classified by
ICD (World Health Organization 2019) or The
Diagnostic and Statistical Manual of Mental Disorders
(American Psychiatric Association 2013) or a history of
unsuccessfully treated substance misuse, as their pri-
mary problem. The “intervention” included medically
prescribed and supervised psychedelic substances as
defined by the Alcohol and Drug Foundation (Alcohol
and Drug Foundation 2019). This included substances
such as psilocybin, ayahuasca, LSD (including DMT),
ibogaine, NBOMe, 2C-B (4-Bromo-2, 5-dimethoxyphe-
nethylamine), and salvia, while excluding ketamine,
3,4-methylenedioxymethamphetamine, and mescaline.
Where relevant, “comparators” included inactive con-
trols such as treatment as usual and waitlist, or active
controls which included prescribed psychotropic medi-
cation and any form of psychological therapies or psy-
choeducational intervention. The review's primary
outcome was abstinence or substance use reduction.
Secondary outcomes included measures of well-being,
quality of life, craving, withdrawal symptoms, and sub-
jective experiences.

To maximize usable data, we included all outcomes
data measured with validated scales. For instance, for
abstinence and substance use reduction, we included
data measured with the 4-Week Substance Use Scale,
Timeline Follow-back, or biological markers such as
carbon monoxide and urine cotinine levels. For well-
being or quality of life outcomes, Symptoms Checklist-



90 scale, McGill Quality of Life scale, Profile of Mood
scale, or Beck Depression Inventory II or similar tools
were considered. For craving and withdrawal, com-
monly used scales included Subjective Opiate
Withdrawal Scale (SOWS); Clinical and Objective
Withdrawal Scale (COWS and OOWS). Subjective
experiences were reported through qualitative data
such as interviews. A review protocol has been pub-
lished in PROSPERO (Prospective Register of
Systematic Reviews, CRD42021232944 Sharma and Sin
2021).

Eligibility criteria

Empirical studies using any study design were included.
As long as SUD or substance misuse was the primary
diagnosis of the participants in the studies, they were
included regardless of the presence of other comorbid
physical or mental health problems. Studies were
excluded if there was insufficient or unclear information
on treatment regimen using psychedelics (e.g. substance
used, and dosage) or psychedelic-assisted psychother-
apy (e.g. type of psychotherapy, duration, frequency),
prohibiting reliable replication of treatment and rigor-
ous assessment of study against eligibility criteria. No
studies were excluded based on the route, dosage or
regimen of drug administration and the settings under
which the study was conducted.

Search strategy and information sources

Based on the PICO constructs, our search strategy con-
sisted of the following key terms: (substance use disorder
OR (cannabis/alcohol/opioid/narcotic/cocaine/tobacco)
adjl (dependence/misuse)) AND ((psychedelic/halluci-
nogen/psilocybin/ibogaine/lysergic acid diethylamide/
LSD/ayahuasca) OR/adjl (psychotherapy*/psychody-
namic/interpersonal/cognitive/behave*/mindfulness/
meditation/ccounsel*/talking therap*) OR (psychedelic
assisted psychotherapy)). Psychedelic and hallucinogen
MeSH terms were included to encompass lesser known
substances on the ADF Drug Wheel such as 2C-B,
NBOMe, and salvia, and any other psychedelic sub-
stances. See Appendix A for an example of a full search
strategy.

To search for papers reporting empirical studies pub-
lished in English, from 1% January 2000 (the year of
publication for the DSM-IV Text Revision) to 5%
March 2021, we inputted and adapted the search strat-
egy into eight databases: CINAHL (Cumulative Index to
Nursing and Allied Health Literature), MEDLINE
(Medical Literature Analysis and Retrieval System
Online), PsychInfo (Psychological Information) via
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EBSCOhost, EMBASE (Exceptra Medica Database)
and MEDLINE® via Ovid, the LILACS (Latin
American & Caribbean Health Sciences Literature)
database, CENTRAL (Cochrane Central Register of
Controlled Trials) for reports of controlled trials, and
Web of Science. Grey literature was also searched,
through ProQuest and trial registry (www.clinicaltrials.
gov), and the Multidisciplinary Association for
Psychedelic Studies website. Once an initial set of papers
from the databases were identified, we performed back-
ward and forward searches in the reference lists and
citations of the identified papers for any additional
studies.

Study selection

EndNote X9.3.3 (Clarivate 2021) was used for all study
selection processes. Once all items identified from the
searches were inputted into the Endnote library, dupli-
cates were removed. Titles and abstracts were initially
screened and then full-text reports were screened
against the eligibility criteria. One reviewer (RS)
screened all items at all stages; a second reviewer (JS)
carried out an independent random 20% sample check
at each screening stage. Any disagreements were
resolved through discussion.

Data extraction process

Relevant data from the included studies were extracted
from a summary table. One reviewer (RS) conducted the
data extraction and another (JS) independently checked
the data extraction for accuracy and completeness.
Extracted data included: 1. author of study, year of
publication, and country; 2. study design; 3. sample
size and participant characteristics including gender,
mean age (SD), ethnicity; 4. substance of dependence;
5. Treatment including dosage, duration, and frequency
of intervention; 6. Outcomes, measures used, and time
points.

Quality assessment

The Integrated Quality Criteria for Review of Multiple
Study Designs (ICROMS) tool was used to assess the
risk of bias of the included studies (Zingg et al. 2015).
The tool consists of two parts: (1) a list of quality criteria
specific for each study design and criteria applicable to
all designs (e.g. ethics), using 3-point scales (2 point-
s=criterion met, 0 points=criterion not met, 1 poin-
t=unclear if criterion is met) with the sum providing
a total global quality score for the study; 2) a “decision
matrix” which uses a study’s score to assess its
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robustness by measuring it against a minimum score
requirement specified by the type of study design. For
this review, we used the global quality score of included
studies to note the quality of the studies rather than
excluding them based on the minimum score require-
ment. This process was conducted independently by two
reviewers (JS and RS). Discrepancies were resolved
through seeking additional data and discussion until
consensus was reached.

Synthesis methods

Data synthesis began with an overview of study
characteristics and tabulation of the extracted data
to scope treatment regimens using psychedelics
solely or as an adjunct to psychotherapy, and the
types of substance being misused or addicted to.
A mixed methods synthesis involving a convergent
segregated approach was conducted to synthesize the
data across all studies (Lizarondo et al. 2020), focus-
ing on pre-specified outcomes rather than specific
psychedelic therapies (drugs/models) for particular
substance of abuse for overall effectiveness in each
area of interest. Meta-analysis was inappropriate
given the heterogeneous data available. Instead, we
carried out separate narrative syntheses of the quan-
titative and qualitative data to investigate psychedelic
treatment effectiveness on various outcomes and par-
ticipants’ subjective experiences. We then performed
a meta-synthesis using data across studies to

)

Identification of studies via databases and registers

contextualize the findings and recommendations
(Joanna Briggs Institute 2014).

Results

Search procedures identified 4721 articles, 239 were
excluded as duplicates. From 4482 titles screened, 4311
articles were excluded as they did not meet inclusion
criteria. Abstract screening excluded another 126 arti-
cles, leaving 45 articles for full-text screening. Reasons
for the exclusion of 35 papers included non-primary
studies (21), ineligible population (2), or intervention
(5), no usable outcome data (1), ongoing studies (4) and
unable to access (2). A total of 10 articles reporting
seven studies met all the eligibility criteria and were
included (see Figure 1).

All included studies were published within the last
decade. Two studies were conducted in the USA, two in
Mexico, and one each in Canada, the West Indies, and
New Zealand. Various psychedelic interventions for
SUD and substance misuse were studied, namely psilo-
cybin (Bogenschutz et al. 2015; Johnson et al. 2014),
ibogaine including noribogaine (Brown and Alper
2018; Glue et al. 2016; Malcolm, Polanco, and
Barsuglia 2018; Mash et al. 2018), and ayahuasca
(Thomas et al. 2013). One paper by Argento et al.
(2019) was used solely for demographic data extraction
from the ayahuasca-assisted psychotherapy study. No
studies were identified that examined LSD. See Table 1
for a summary of characteristics of included studies.

Identification of studies via other methods

Records identified from: >

Identification

Duplicate records removed

Databases (n=4710) (n=239)

Registers (n=11)

Records identified from:
‘Websites (n = 40)
Organisations (n = 0)

(n=126)

Screening

_J ‘ Citation searching (n = 0)
—
Records screened (title)
(n=4482) —— Records excluded
(n=4311) l
Records screened (abstract) Reports retrieved > Reports not retrieved
=171) Reports excluded (1=40) (n=0)

!

Records assessed for eligibility Reports excluded: 35

(full-text) - Population not eligible (n=2)
(n=45) - Intervention ineligible (n=5)
- Outcomes irrelevant (n=1)
- Non-primary study (n=21)
— - Ongoing study (n=4)
- Unable to access (n=2)
—
2 Studies included in review
E =7
E

reported by 10 papers

[

Figure 1. PRISMA flow diagram.

|

Reports assessed for eligibility Reports excluded: 40
(n=40) - Report already included from
database search (n=18)
- Non-primary studies (n=20)
- Irrelevant article (n=2)
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Psychedelic interventions

Three studies involved administration of solely
a psychedelic substance with 97 participants; all examined
ibogaine (including one using noribogaine) for opioid
dependence (Brown and Alper 2018; Glue et al. 2016;
Malcolm, Polanco, and Barsuglia 2018).

Remaining studies examined psychedelic-assisted
psychotherapy with a total of 234 participants; one
each examined psilocybin adjunct with motivational
enhancement therapy (MET) for alcohol dependence
(Bogenschutz et al. 2015), psilocybin adjunct with CBT
for nicotine dependence (Johnson et al. 2014), ibogaine
adjunct with motivational counseling for opioid and
cocaine dependence (Mash et al. 2018), and ayahuasca
adjunct with group counseling for problematic sub-
stance misuse (Thomas et al. 2013).

A total of 315 participants received at least one dose
of a psychedelic intervention and nine received
a placebo. All doses of psychedelics were administered
orally except ayahuasca which was concocted in a tea.

Risk of bias

Four studies used a case series study design (Brown
and Alper 2018; Malcolm, Polanco, and Barsuglia
2018; Mash et al. 2018; Thomas et al. 2013), two
were before-and-after studies (Bogenschutz et al.
2015; Johnson et al. 2014), and one was
a randomized controlled trial (RCT) (Glue et al.
2016). Only the RCT had a control group (placebo
tablets). The risk of bias evaluation using the
ICROMS tool is presented in Table 2. Many studies
used sampling methods which may have introduced
bias, threatening external validity. Sampling across
studies found instances of self-referrals without further
clinical assessment to ascertain fulfillment of eligibility
criteria, as well as samples including participants who
had already been through the intervention (Thomas
et al. 2013). Although validated outcome measures
were used, some were considerably subjective and
lacked a method to independently verify the data. For
example, two of three studies measuring abstinence
lacked biological verification and utilized self-
reported measures such as Time-Line Follow-Back
(Bogenschutz et al. 2015) and the Addiction Severity
Index Composite (Brown and Alper 2018).
Additionally, a lack of blinding of participants and
assessors might have introduced bias. Lack of control
groups was not mitigated against when analyzing study
findings and its implications were not discussed suffi-
ciently. As most included studies used a before-and-
after or case series, to evaluate treatment safety,
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tolerability, and feasibility, power calculations for
detecting a pre-specified treatment effect were largely
absent. Four studies included follow-up periods, which
ranged from 1-57 months. Across the studies, many
participants were lost to follow-up therefore not
accounted for. Data available at post-intervention fol-
low-up time points were limited and p values were not
reported uniformly across studies.

Effects of psychedelic treatments on abstinence

Two studies measured abstinence (Brown and Alper
2018; Johnson et al. 2014). Only Johnson et al. (2014)
provided biologically verified measures of abstinence.
50% of participants were reported as abstinent at
1-month follow-up in the ibogaine study for opioid
dependence (Brown and Alper 2018) and 92% of nico-
tine-dependent smokers were reported as abstinent at
1-month following the first psilocybin session. Follow-
ups began to show divergence between the studies, as
20% of opioid-dependent users were abstinent at
6-month follow-up, whereas 80% of nicotine-
dependent smokers remained abstinent at 6-month fol-
low-up. At 12-month follow-up, 20% participants
receiving ibogaine reported abstinence from opioid
and 67% of those receiving psilocybin sustained absti-
nence from nicotine (Brown and Alper 2018; Johnson,
Garcia-Romeu, and Griffiths 2017).

Effects on substance use

All three studies that measured substance use reported
statistically significant reductions in substance use mea-
sures. In one study which used psilocybin adjunct with
MET to treat alcohol dependence (Bogenschutz et al.
2015), percentage of drinking days decreased from 42%
at pre-treatment to 12% 1-month following the first
psilocybin session. Percentage of heavy drinking days
decreased from 35% at pre-treatment to 9% 1-month
following the first psilocybin session. At 6-month fol-
low-up, alcohol use showed significant reductions in
percentage of drinking days and percentage of heavy
drinking days as both reported 12% for each measure.
In the psilocybin-assisted psychotherapy for nicotine
dependence study (Johnson et al. 2014), 92% of partici-
pants were abstinent at 1-month follow-up hence sub-
stance use showed significant reduction. Of the 20% of
participants who were not abstinent at 6-month follow-
up, significant reductions were reported in the number
of cigarettes smoked per day. Johnson, Garcia-Romeu,
and Griffiths (2017) reported significantly reduced sub-
stance use at 12-month and longer follow-up. Thomas
et al. (2013) reported significant reductions of
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problematic cocaine use at 6-month follow-up following
the ayahuasca and group counseling treatment; how-
ever, those who misused cannabis and opioids did not
show a decrease post-treatment.

Effects on psychosocial and mental health outcomes

Four studies reported effects on mental health and qual-
ity of life (Bogenschutz et al. 2015; Johnson et al. 2014;
Mash et al. 2018; Thomas et al. 2013). Outcomes mea-
suring mood using the Profile on Mood Scale (POMS)
were administered in both the psilocybin-assisted ther-
apy for alcohol dependence study and the ibogaine-
assisted therapy for cocaine dependency or opioid
dependency. POMS scores demonstrated statistically
significant improvement in the Vigor subscale at
6-months follow-up from the beginning of treatment
(Bogenschutz et al. 2015). POMS scores were not sig-
nificant at any other time points. In the ibogaine-
assisted therapy study, POMS scores demonstrated sta-
tistically significant improvement in the Depression/
Dejection subscale following discharge from treatment
as well as 30-days follow-up in both opioid dependent
and cocaine-dependent participants (Mash et al. 2018).

Self-efficacy measured by the Alcohol Abstinence
Self-Efficacy in the alcohol dependence study showed
significant improvement at 2-month and 6-month fol-
low-up relative to Baseline in the Temptation subscale.
Significant improvement was also noted at 2-month and
9-month follow-up relative to 1-month follow-up in the
Confidence subscale (Bogenschutz et al. 2015).

Statistically significant improvements were noted in
the measures of empowerment using the Empowerment
Scale, mindfulness using the Philadelphia Mindfulness
Scale, hope using the Hope Scale, and quality of life —
meaning and outlook using the McGill Quality of Life
survey from pre-treatment to 6-month follow-up
among participants in the ayahuasca-assisted psy-
chotherapy study (Thomas et al. 2013).

Effects on craving

Four studies measured craving (Bogenschutz et al. 2015;
Johnson et al. 2014; Malcolm, Polanco, and Barsuglia
2018; Mash et al. 2018).

Craving outcomes were measured 48 hours and 24
hours pre-ibogaine dose and at 24-hour and 48-hour
post-ibogaine dose in the sole ibogaine therapy for
opioid dependency using the Brief Substance Craving
Scale (BSCS) (Malcolm, Polanco, and Barsuglia 2018).
The BSCS demonstrated significant reduction in craving
scores following ibogaine administration, but no follow-
up data were reported. Craving was measured at
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baseline, discharge following ibogaine treatment, and
at 1-month follow-up using the Heroin Craving
Questionnaire (HCQ) for opioid-dependent partici-
pants and the Minnesota Cocaine Craving Scale and
Cocaine Craving Questionnaire for the cocaine-
dependent participants in the Mash et al. (2018) study.
All three measures showed significant reductions in all
subscales, sustained at 1-month follow-up.

The Questionnaire on Smoking Urges was used to
measure craving in the psilocybin-assisted therapy for
nicotine dependence study and the Penn Alcohol
Craving Scale was used in the alcohol dependence
study. Both psilocybin-assisted therapy studies reported
significant reductions for alcohol and nicotine cravings
at 6-month follow-up (Bogenschutz et al. 2015; Johnson
et al. 2014).

Effects on withdrawal

Five studies measured withdrawal (Brown and Alper
2018; Glue et al. 2016; Johnson et al. 2014; Malcolm,
Polanco, and Barsuglia 2018; Mash et al. 2018) of which
three reported significant decreases (Brown and Alper
2018; Malcolm, Polanco, and Barsuglia 2018; Mash et al.
2018)

Withdrawal symptoms reported in the ibogaine
study examining both opioid dependency and cocaine
dependency measured by the Objective Opioid
Withdrawal Scale showed decreases following treatment
as well (Mash et al. 2018). Scores decreased from 0-13
pre-ibogaine dose to 0-2 post-dose measured approxi-
mately 24-hours after.

Withdrawal scores decreased post-treatment for the
two studies which used sole-ibogaine intervention for
opioids (Brown and Alper 2018; Malcolm, Polanco, and
Barsuglia 2018). Both studies used validated outcome
measures. The former study used the Subjective Opioid
Withdrawal Scale (SOWS) taken one-hour prior to the
first dose, and then given at varying intervals deter-
mined by the provider once no further dosing was
required. The mean time between baseline and
the second SOWS administration was 76.5 hours with
a mean reduction of 17 points reported. The latter study
used both the SOWS and Clinician Opioid Withdrawal
Scale (COWS) administered 48 and 24-hours pre-
ibogaine dose and 24 and 48-hours post-ibogaine dose.
SOWS scores averaged 20.51 + 13.66 and 17.09 + 12.95
pre-ibogaine dose which decreased to 12.63 + 11.95 and
10.04 + 11.65 post-ibogaine dose. COWS scores aver-
aged 8.2+5.21 and 7.64 £5.27 pre-ibogaine dose fol-
lowed by a decrease to 5.26 £ 4.31 and 3.30 £ 3.13 post-
ibogaine dose.
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Comparing SOWS scores in both studies, Brown and
Alper (2018) reported a greater reduction in withdrawal
symptoms than did Malcolm, Polanco, and Barsuglia
(2018) (average of 17 vs 10.47). The difference may be
explained by differences between the study designs and
measurements. The Brown and Alper (2018) study
administered the first test dose according to the weight
of the participant, at 3 mg/kg. The Malcolm, Polanco,
and Barsuglia (2018) study administered a total dose of
18-20 mg/kg with a standard dose of 100 mg to all par-
ticipants and the remaining dose coming within 2-hours
posttest dose. For example, a participant weighing 70 kg
would have received 210 mg as an initial dose in the
Brown and Alper (2018) study versus 100 mg in the
Malcolm, Polanco, and Barsuglia (2018) study. Flood
and booster doses were also administered at different
times with flood dose (12 mg/kg) becoming available to
participants in the Brown and Alper (2018) study 2-12
hours following initial dose and then a booster dose
(3-5mg) 1-16-hours post-flood dose. In the Malcolm,
Polanco, and Barsuglia (2018) study, the flood dose was
given within two hours of test-dose and booster doses
(1-5mg/kg) only administered if a participant experi-
enced symptoms of withdrawal for the remainder of the
program. The time between SOWS administration also
differed, with Brown and Alper (2018) conducting fol-
low-up an average of 28.5 hours later than Malcolm,
Polanco, and Barsuglia (2018). The dosing, dosing sche-
dules, and timing of outcome measurements may have
influenced the results reported in these studies. Due to
these differing designs, we are unable to draw any con-
clusions from the data.

Participants’ experiences of psychedelic-assisted
treatments

Qualitative data was synthesized from three studies: one
examined ibogaine as an adjunct to motivational coun-
seling for opioid and cocaine dependency (Mash et al.
2018), one was a qualitative report (Nielson et al. 2018)
of the combined Psilocybin and MET intervention study
for alcohol dependence (Bogenschutz et al. 2015), and
Thomas et al. (2013) reported qualitative data on parti-
cipants’ experiences of ayahuasca-assisted therapy.
Common themes included psychedelic treatment
being useful for substance misuse-related problems,
being a tool for gaining insight, gaining self-
confidence, and inducing mystical experiences.
Participants described the psychedelic experience as
helping them alleviate withdrawal symptoms and chan-
ging their relationship with the substance of depen-
dency. Participants described an increase in self-
confidence to abstain and change their substance use-

related behaviors. Insight gained from the psychedelic
experience, combined with the increased self-
confidence, may have enabled substance-dependent
participants to modify their maladaptive behaviors and
adopt new positive coping mechanisms. Regarding mys-
tical experiences, participants described a feeling of con-
nection to a higher power. Participants associated the
experience with an expanded sense of self-awareness
with a higher power, and this connection helped remind
them of their purpose.

There was divergence amongst some other themes.
Participants receiving ibogaine often experienced
visions from their past, characterized by autographical
content that centered on early childhood experiences. In
contrast, participants receiving psilocybin experienced
euphoric states which resulted in improved mood
(Nielson et al. 2018).

Meta-synthesis

Overall, the qualitative findings complement the quan-
titative findings in terms of effects on abstinence, reduc-
tion of substance misused, and related psychosocial
effects. The qualitative synthesis provides context
regarding the types of insights that were gained by
participants and how their interpretations of the psy-
chedelic treatment experience impacted their patterns of
substance use and behaviors. Participants described the
powerful and personal subjective effects of the psyche-
delic substance and reflected on it being a meaningful
experience (Johnson et al. 2014; Thomas et al. 2013). For
example, participants described improved relationships
with family and developing closer bonds with them
(Brown and Alper 2018; Thomas et al. 2013).

In the qualitative data, participants across different
studies described mystical type experiences and this was
hypothesized to influence treatment outcomes. Only
two studies examining psilocybin (Bogenschutz et al.
2015; Johnson et al. 2014) attempted to quantify this
aspect of the treatment. Studies examining ibogaine and
ayahuasca did not attempt to quantify the acute psy-
choactive effects of the substance.

Discussion

The systematic review included one RCT, four case
series studies, and two before-and-after studies to assess
the effectiveness of psychedelic treatments for SUD and
substance misuse. All studies were published within the
past 10 years, which highlights the renewed and growing
interest of this field. A total of 324 participants were
included in the studies selected for review.



Overall, we identified insufficient evidence to
support the effectiveness of psychedelic treatments
for SUD and substance misuse. As few studies using
a particular psychedelic for treating specific sub-
stance of abuse were found, no conclusions can be
drawn on effects on specific SUDs. Notwithstanding
this, we should bear in mind the diverse mechan-
isms of action of different treatment models using
psychedelics on different SUDs. Although absti-
nence and substance use outcomes reported positive
results over long-term timeframes, these were mea-
sured in only two and three of the studies, respec-
tively. Effectiveness of psychedelic treatments on
psychological and psychosocial outcomes remains
inconclusive as well based on the available data
derived from studies without a comparison group
nor well-powered to establish treatment effects.
Improvements across mood, depression, self-
efficacy, and quality of life were reported for all
psychedelic substances examined. Craving and with-
drawal scores also demonstrate some improvement
and may unveil underlying mechanisms of how this
intervention may work.

A majority of participants across the studies
encompass individuals who have had long-term
substance misuse whereby multiple treatment
modalities have been unsuccessful. Where there is
data on abstinence and substance use available,
potential benefits for psychedelic medicine in indi-
viduals who are unresponsive to standard treat-
ments were found (Kuypers 2019). In healthy
volunteers, psilocybin has been shown to increase
positive attitudes, mood, social effects, and beha-
vior (Griffiths et al. 2016), with a majority of
participants rating the psychedelic experience as
one of the most meaningful experiences of their
lives (Griffiths et al. 2008). Mysticism is another
component of the psychedelic experience that has
been correlated with high ratings of personal
meaning and spiritual significance at follow-up
(Griffiths et al. 2008). A recent study using psilo-
cybin-facilitated smoking addiction treatment
(Garcia-Romeu, Griffiths, and Johnson 2014)
found that smoking cessation outcomes being sig-
nificantly correlated with measures of mystical
experience on session days and retrospective rat-
ings of personal meaning and spiritual significance
of psilocybin sessions. Our results also identify
a correlation between the “mystical state” induced
by psychedelic treatment and the improvements
seen in abstinence and substance use. This suggests
a potential mediating role of mystical experience in
psychedelic treatment.
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Strengths and limitations

The strengths of the review include adherence to
PRISMA guidelines. A protocol was published for trans-
parency, reproducibility, and to reduce publication bias.
This review incorporated a systematic and comprehen-
sive search. To optimize identification and inclusion of
ibogaine and ayahuasca studies more commonly exam-
ined in Latin American countries, we searched the
LILACS database. Two independent researchers com-
pleted the study screening and quality assessment, thus
minimizing errors and selection bias, and improving
reliability and validity. Employing a mixed methods
design enabled both quantitative and qualitative data
to be included. This helped maximize the collection of
all available data and allows integration of the effects of
the intervention with people’s perspective of experien-
cing the intervention.

This review has several limitations. Firstly, much of
the research evidence was synthesized from studies of
poor methodological quality or using designs not fit for
effectiveness evaluation. Only one RCT was included,
and only one study met the ICROMS minimum score
for quality assessment. Considerable variation in the
outcome measures also made interpretation of the
results across studies challenging. As most studies
examined the same group of participants pre-and post-
psychedelic-assisted intervention, and did not include
a comparison to standard care for SUD, no conclusions
can be drawn for how psychedelic-assisted therapy out-
comes compare to current treatments used for SUD.
Furthermore, studies included commonly had signifi-
cant loss of follow-up data, potentially leading to attri-
tion bias and skewing the long-term findings. Although
the systematic search was extensive, there is a possibility
that not all studies were captured within this review.

Implications and recommendations

Our review findings suggest that the literature is still in
preliminary stages, and further investigation is needed
to support psychedelic-assisted treatments for sub-
stance-dependent individuals. The current lack of high-
quality research may reflect feasibility challenges such as
lack of funding in the area and legal restrictions for
working with psychedelics (Nutt, King, and Nichols
2013; Sellers and Leiderman 2018). However, it is
important for future research to comprise large-scale
well-designed RCTs to assess the effectiveness of the
psychedelic-assisted treatments for SUD or substance
misuse, including psychedelics not identified in this
review. Such RCTs should also directly compare the
effectiveness of psychedelic-assisted treatments with
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current treatment options for SUD (in addition to pla-
cebo) on measures such as craving, withdrawal, absti-
nence, and psychosocial and mental health outcomes.
Building on the presented limitations, all studies should
measure abstinence and substance use, including
a measure of biological verification, and include longer-
term follow-ups to establish long-term effectiveness.
Examination of adverse effects should continue to
further strengthen evidence of safety for supervised
psychedelic-assisted treatments.

Future research should integrate qualitative data
to elicit the mechanisms by which psychedelic-
assisted treatments may affect individuals. Both
quantitative and qualitative data should be collected
at follow-ups. Qualitative data provides a voice to
participants and can inform future guidelines and
policy by ensuring that treatment is implemented in
a way that is sensitive and inclusive of their needs.

Clinicians should be aware of the current evidence
and be able to advise their patients of the scarce evi-
dence of the low-quality studies and the ongoing trials
in development. Psychedelics were often used as
adjuncts to psychotherapies such as MET, CBT, and
counseling. This demonstrates that psychological thera-
pies which support individuals to understand their root
issues, change behavior patterns, and learn adaptive
coping mechanisms will likely remain beneficial for
this population.

Conclusion

Research into psychedelic treatments for a variety of
psychiatric disorders is underway in the 21°* cen-
tury. Our findings indicate that there is currently
not enough evidence to suggest that psychedelic and
psychedelic-assisted treatments are effective for
SUD and substance misuse. Clinical improvements
have been found in some of the research evidence,
however, these findings are limited by their metho-
dological design and research quality. Better under-
standing of effectiveness can be developed in future
research by conducting large-scale RCTs, with
inclusion of qualitative study designs, and long-
term follow-ups.
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Appendix
Appendix A: Search Strategy used in EMBASE

Embase<1996 to 2021 Week 8>

(1) “substance use disorder.”mp. or exp Substance-Related Disorders/192780
(2) cannabis dependence.mp. or exp cannabis addiction/10147
(3) alcohol dependence.mp. or exp alcoholism/87347
(4) opioid dependence.mp. or exp Opioid-Related Disorders/22746
(5) narcotic dependence.mp. or exp Opioid-Related Disorders/22402
(6) cocaine dependence.mp. or exp Cocaine-Related Disorders/13478
(7) tobacco dependence.mp. or exp Tobacco Use Disorder/0
(8) or/2-7 125,425
(9) 1 and 8123135
(10) psychedelic.mp. or exp Hallucinogens/71228
(11) hallucinogenx.mp.3314
(12) exp psilocybine/or psilocybinx.mp.1334
(13) ketamine.mp. or exp ketamine/37508
(14) ibogaine.mp. or exp ibogaine/582
(15) lysergic acid diethylamide.mp. or exp Lysergic Acid Diethylamide/4145
(16) ayahuasca.mp.439
(17) 10 or 11 or 12 or 13 or 14 or 15 or 16108029
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(18) psychotherapy.mp. or exp Psychotherapy, Psychodynamic/or exp interpersonal psychotherapy/or exp Psychotherapy,

Brief/or exp psychotherapy/208089
(19) exp Cognitive Therapy/or cognitive behavio?ral therapx.mp.61882

(20) exp behavior therapy/or behavio?r therapx.mp. or exp cognitive therapy/72901
(21) exp mindfulness meditation/or exp mindfulness/or mindfulness.mp.14140

(22) exp counseling/or counselx.mp.214124
(23) talking therapx.mp.222

(24) 18 or 19 or 20 or 21 or 22 or 23410295
(25) psychedelic assisted psychotherapy.mp.33

(26) (psychedelic.mp. or exp Hallucinogens/or hallucinogenx.mp. or (exp psilocybine/or psilocybinx.mp.) or (ketamine.
mp. or exp ketamine/) or (ibogaine.mp. or exp ibogaine/) or (lysergic acid diethylamide.mp. or exp Lysergic Acid
Diethylamide/) or ayahuasca.mp.) adjl (psychotherapy.mp. or exp Psychotherapy, Psychodynamic/or exp interperso-
nal psychotherapy/or exp Psychotherapy, Brief/or exp psychotherapy/or (exp Cognitive Therapy/or cognitive beha-
vio?ral therapx.mp.) or (exp behavior therapy/or behavio?r therapx.mp. or exp cognitive therapy/) or (exp
mindfulness meditation/or exp mindfulness/or mindfulness.mp.) or (exp counseling/or counselx.mp.) or talking

therapx.mp.)2952
(27) 25 or 262972
(28) 9 and (17 or 27)10163

(29) limit 28 to (human and english language and yr="2000 - 2021” and adult<18 to 64 years>)4349
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